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Thin films of Nickel Hexacyanoferrate (NiHCF),
analogues of Prussian Blue, have been shown to be useful
for eledrochemicd ion sensingl4 as well electrochemica
ion exchange.>6 The films function by transport of alkali
caionsinto and ou of their structure upon modulation of
the matrix potential. We have shown that the redox
readion can be represented as

ApaNi"; 33F€" (CN)g - X6 - XA o« Ap34Ni" 1 337€" ™ (CN)s

where A is an akai cation and x is the fradiona
oxidation state of iron.”

Raman spedroeledrochemical experiments are
used to probe NiHCF's cyanide bond, which is ®nsitive to
the oxidation state of the mordinated metal atom (Fe).8
We use both in-situ and ex-situ Raman spedroscopy of
the cyanide bond to charaderize the redox switching of
NiHCF intercdated with Na', K*, and Cs" cations.
Multivariate analysis is used to quantify trends in the
Raman spedral data. Dynamic dedrochemicd and
Raman measurements are dso used to probe diffusivities
of the different intercdated cdions.

Understanding ion transport in these materials
also requires knowledge of their structure. Therefore, we
are working with analyticd tedniques that probe baoth
locd and long range order. Extended x-ray absorption
fine structure (EXAFS) is used to probe the locd
environment around the Ni and Fe @&oms in hopes of
resolving, among other charaderistics, the d&om's
coordination number. A complimentary technique to
EXAFS is x-ray diffradion, which is used to study the
long range order of the aystal structure. Several NiHCF
samples, including both oxidized and reduced films as
well as films loaded with different caions, are being
studied using these techniques. The structural methods, in
conjunction with detailed knowledge of the redox
switching of the film via Raman spedroscopy, have
helped creae amore acarate picture of NiHCF.

This work is suppated in part by the DOE
Environmental Moleaular Sciences Program and a grant
from the EPA/NSF Tednology for a Sustainable
Environment program.

[1] Shankaran, D. R.; Narayanan, S. S. Fresenius Journal
of Analytical Chemistry 1999, 365, 663-665.

[2] Coon, D. R.; Amos, L. J.; Bocardy, A. B.; Bocadly,
P. A. F. Analytical Chemistry 1998, 70, 3137-3145.

[3] Amos, L. J.; Duggal, A.; Mirsky, E. J.; Ragonesi, P.;
Bocadly, A. B.; Bocady, P. A. F. Analytical Chemistry
1988, 60, 245-249,

[4] Bharathi, S.; Yegnaraman, V.; Rao, G. P. Langmuir
1994, 11, 666-668

[5] Lilga, M. A.; Orth, R. J.; Sukamto, J. P. H.; Haight, S.
M.; Schwartz, D. T. Separation and Purification
Technology 1997, 11, 147-158.

[6] Rasst, S. D.; Sukamto, J. H.; Orth, R. J,; Lilga, M.
A.; Hallen, R. T. Separation and Purification Technology
1999, 15, 207-222

[7] Jegage, K. M.; Steen, W. A.; Yu, Q.; Jiang, S,
Schwartz, D. T. Reconciling Nanoscale Sructure And lon
Intercalation Behavior in Electrodeposited Nickel
Hexacyanoferrate: Washington D.C., 200Q

[8] Haight, S. M.; Schwartz, D. T.; Lilga, M. A. Journal
of The Electrochemical Society 1999, 145, 1866-1872.



